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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a long-life optical element capable of 
extracting the luminescence of an organic EL element transmitted by a 
substrate to the exterior with high efficiency and capable of obtaining high 
brightness by low-voltage driving, and provide a base body for the optical 
element. 

SOLUTION: A substrate 21 is prepared by cutting into thin pieces an 
assembly of optical fibers 15 made of quartz glass or a polymer, a whole cut 
surface thereof is covered with an organic material or an inorganic material, 
the surface roughness thereof is finished into 300 nm or less, and pixels PX 
are formed thereon. The luminescence of such an element comes into each 
fiber of the optical fiber group and then becomes easy to transmit while 
being confined therein through the total reflection, and can be efficiently 

extracted to the exterior as transmitted light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical component whose surface roughness by the side of said component configuration 
layer a component configuration layer is prepared on the base of light transmission nature, it has the 
continuation layer of a predetermined refractive index in the thickness direction while said base has 
periodic refractive-index distribution in field inboard in a pixel formation field at least, and is 300nm or 
less. 

[Claim 2] The optical component which is arranged after said base consisted of an aggregate of an 
optical fiber and each fiber of this aggregate has met in the thickness direction of said base and which 
was indicated to claim 1. 

[Claim 3] The optical component which said optical fiber has become from quartz glass fiber or a 
polymer fiber and which was indicated to claim 2. 

[Claim 4] The optical component as which said base indicated to claim 2 which cuts the aggregate of an 
optical fiber in the direction of fiber length, and the crossing direction, and is formed. 
[Claim 5] The optical component with which the whole inside of a field of said base is covered with an 
organic material or an inorganic material after said cutting, by which 300nm or less is made to the 
surface roughness of said base and which was indicated to claim 4. 

[Claim 6] The optical component which surface polish was carried out after said cutting, and indicated 
this polished surface top to claim 5 by which surface polish of the wrap aforementioned organic material 
or the inorganic material is carried out further. 

[Claim 7] The optical component for which the ultraviolet-rays hardening resin for optical lens adhesion 
is used as said organic material and which was indicated to claim 5. 

[Claim 8] The optical component for which frit glass is used as said inorganic material and which was 
indicated to claim 5. 

[Claim 9] The optical component by which the layered product of an organic substance including a 
luminescence field is formed on said base and which was indicated to claim 1. 

[Claim 10] The optical component by which the laminating of a transparent electrode, an organic hole 
transporting bed, an organic luminous layer and/or an organic electronic transporting bed, and the metal 
electrode is optically carried out one by one on said base and which was indicated to claim 9. 
[Claim 1 1] The optical component which is constituted as organic electroluminescence devices and 
which was indicated to claim 9. 

[Claim 12] The base for optical components whose surface roughness by the side of said component 
configuration layer it has the continuation layer of a predetermined refractive index in the thickness 
direction in a pixel formation field at least while having periodic refractive-index distribution in field 
inboard, and it is the base of light transmission nature with which the configuration layer of an optical 
component is prepared, and is 300nm or less. 

[Claim 13] The base for optical components which consists of an aggregate of an optical fiber, and is 
arranged after each fiber of this aggregate has met in the base thickness direction and which was 
indicated to claim 12. 

[Claim 14] The base for optical components with which said optical fiber consists of quartz glass fiber or 
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a polymer fiber and which was indicated to claim 13. 

[Claim 15] The base for optical components which cuts the aggregate of an optical fiber in the direction 
of fiber length, and the crossing direction, and is formed and which indicated to claim 13. 
[Claim 16] The base for optical components with which the whole inside of a field is covered with an 
organic material or an inorganic material after said cutting, and 300nm or less is made to surface 
roughness and which was indicated to claim 15. 

[Claim 17] The base for optical components which surface polish was carried out after said cutting, and 
indicated this polished surface top to claim 16 by which surface polish of the wrap aforementioned 
organic material or the inorganic material is carried out further. 

[Claim 18] The base for optical components with which the ultraviolet-rays hardening resin for optical 
lens adhesion is used as said organic material and which was indicated to claim 16. 
[Claim 19] The base for optical components with which frit glass is used as said inorganic material and 
which was indicated to claim 16. 

[Claim 20] The base for optical components with which the layered product of an organic substance 
including a luminescence field is formed and which was indicated to claim 12. 

[Claim 21] The base for optical components with which the laminating of a transparent electrode, an 
organic hole transporting bed, an organic luminous layer and/or an organic electronic transporting bed, 
and the metal electrode is carried out one by one optically and which was indicated to claim 20. 
[Claim 22] The base for optical components which is constituted as organic electroluminescence 
devices and which was indicated to claim 20. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a flat-surface mold display which takes out the light of an 
optical component, for example, a light-emitting part, from a substrate to the exterior, and relates to the 
base the suitable optical component for the organic electroluminescence display which uses an organic 
thin film for an electroluminescence layer especially, and for optical components. 
[0002] 

[Description of the Prior Art] In recent years, the importance of the interface of human being and a 
machine has been increasing by making multimedia-oriented goods into the start. In order for human 
being to do machine operation efficiently more comfortably, research is done about various display 
devices which mistake the information from the machine operated, there are not, and need to take out 
in sufficient amount briefly in an instant, therefore make a display the start. 

[0003] Moreover, the actual condition is that the miniaturization of a display device and the demand to a 
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thin shape are also increasing with the miniaturization of a machine every day. 

[0004] For example, the miniaturization of the laptop type information management system which are 
display device one apparatus, such as a note type personal computer and a note type word processor, is 
astonishing, and the technological innovation about the liquid crystal display which is the display device 
also has a wonderful thing in connection with it. 

[0005] The liquid crystal display is used as an interface of various products, and that for the product 
used our every day are used by making small television, a clock, and a calculator into the start not to 
mention the laptop type information management system today. [ many ] 

[0006] These liquid crystal displays have been studied as a core of a display device as an interface of a 
machine with human being until liquid crystal results [ from small ] in a mass display device taking 
advantage of the description of being low-battery actuation and a low power. 

[0007] However, since this liquid crystal display needs big power rather than it needs a back light and 
drives liquid crystal to this back light actuation, since there is no self-luminescence, as a result, by the 
built-in battery, a time becomes short and it has the limit on an activity. 

[0008] Furthermore, since the angle of visibility of a liquid crystal display is narrow, it is also a big 
problem that it is not suitable for large-sized display devices, such as a large-sized display, and contrast 
changes with include angles into an angle of visibility since it is the method of presentation by the 
orientation condition of a liquid crystal molecule. 

[0009] Moreover, although sufficient speed of response for the active matrix which is one of the 
actuation methods to treat an animation if it thinks from an actuation method is shown, in order to use a 
TFT actuation circuit, enlargement of a screen size is difficult by the pixel defect. It is not desirable to 
use a TFT actuation circuit, even if it thinks from the point of a cost cut. 

[0010] Although the passive matrix which is another actuation method is low cost and enlargement of a 
screen size is comparatively easy for it upwards, there is a problem that it does not have sufficient 
speed of response to treat an animation. 

[001 1] On the other hand, as for the self-luminescence display device, a plasma display device, 
inorganic electroluminescence devices, organic electroluminescence devices, etc. are studied. 
[0012] Although it is suitable for enlargement and large capacity-ization since a plasma display device 
uses plasma luminescence in low voltage gas for a display, it has the problem in the field of thin-shape- 
izing and cost. Moreover, the AC bias of high tension is needed for actuation, and it is not suitable for a 
portable device. 

[0013] Although the green luminescence display etc. was commercialized, with it being the same as that 
of a plasma display device, inorganic electroluminescence devices are AC bias actuation, and are 
considered for full-color-izing to be difficult by hundreds of v actuation required. 
[0014] On the other hand, since the luminous phenomenon by the carrier impregnation to the 
anthracene single crystal which will generate fluorescence strongly at the first half of the 1960s was 
discovered, the electroluminescence phenomenon by the organic compound has been performed as 
fundamental research called the carrier impregnation to an organic material, since it was low brightness 
and monochrome and was moreover a single crystal, a long period and, although it had inquired. 
[0015] However, it will be Eastman Kodak in 1987. Since Tang and others of a shrine announced the 
organic thin film electroluminescence devices of the laminated structure which has the amorphous 
luminous layer in which low-battery actuation and high brightness luminescence are possible, researches 
and developments of luminescence of R, G, and B in three primary colors, stability, brightness lifting, a 
laminated structure, the production approach, etc. have been done briskly in every direction. 
[0016] Furthermore, although it is the description of an organic material, various new ingredients are 
invented by the molecular design etc. and the application study to the color display of the organic 
electroluminescence display device which has the description which was [ luminescence / direct- 
current low-battery actuation, a thin shape, / self-] excellent is also beginning to be performed briskly. 
[0017] Organic electroluminescence devices (an organic EL device may be called hereafter) have the 
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description ideal as a spontaneous light [, such as transforming electrical energy into light energy and 
emitting light in the shape of a field, ] type display device by pouring in a current. 

[0018] Drawing 13 shows an example of the conventional organic EL device 10. This organic EL device 
10 carries out sequential film production of the ITO (Indium tin oxide) transparent electrode 5, the hole 
transporting bed 4, a luminous layer 3, the electronic transporting bed 2, and the cathode (for example, 
aluminum electrode) 1 with a vacuum deposition method on the transparence substrate (for example, 
glass substrate) 6. 

[0019] And by impressing direct current voltage 7 selectively between the transparent electrodes 5 and 
cathode 1 which are an anode plate The electron with which the hole as a carrier poured in from the 
transparent electrode 5 was poured in from cathode 1 through the hole transporting bed 4 reaches a 
luminous layer 3 through the electronic transporting bed 2, respectively, recombination of an electronic- 
hole arises, the luminescence 8 of predetermined wavelength arises from here, and it can observe from 
the transparence substrate 6 side. 

[0020] In a luminous layer 3, the anthracene which is photogene, naphthalene, a phenanthrene, a pyrene, 
a chrysene, perylene, a butadiene, a coumarin, an acridine, a stilbene, etc. may be used together. The 
electronic transporting bed 2 can be made to contain the mixture with such fluorescence matter etc. 
[0021] Drawing 14 shows another conventional example, in this example, it omits a luminous layer 3, 
makes the electronic transporting bed 2 contain mixture with the above-mentioned fluorescence matter, 
and shows organic EL device 10A constituted so that the luminescence 8 of predetermined wavelength 
might arise from the interface of the electronic transporting bed 2 and the hole transporting bed 4. 
[0022] Drawing 15 shows the example of the above-mentioned organic EL device. That is, although the 
layered product of each organic layer (the hole transporting bed 4, a luminous layer 3, or electronic 
transporting bed 2) is allotted between cathode 1 and an anode plate 5, these electrodes are made to 
cross in the shape of a matrix, and it prepares in the shape of a stripe, and a signal level is impressed to 
time series by the luminance-signal circuit 11 and the control circuit 12 with a built-in shift register, and 
it constitutes so that light may be made to emit in much crossover locations (pixel), respectively. 
[0023] Therefore, of course, it becomes usable also as picture reproducer as a display by such 
configuration. In addition, the above-mentioned stripe pattern can be arranged for every color of red (R), 
green (G), and blue (B), and it can constitute as full color or an object for multicolor. 
[0024] Although the organic thin film layers 2, 3, and 4 which emit light are generally pinched between 
the transparent electrode 5 and the metal electrode 1 and emit light to a transparent electrode 5 side in 
the display device using such an organic EL device which consists of two or more pixels, the room of an 
improvement also has many such conventional organic EL devices. 
[0025] 

[Problem(s) to be Solved by the Invention] However, on the occasion of the application to the color 
display of a light emitting device, although efficient stable luminescence is indispensable conditions, also 
in the light emitting device of optimal structure, the optical ejection effectiveness to the exterior is 
about 20%, and most light which emitted light will be dissipated and scattered on the side face of a base 
by the total reflection in a base interface. Therefore, it is one of the factors which cause the high- 
tension actuation for obtaining luminescence brightness, as a result lead to degradation of a component 
in many cases. 

[0026] Even if this can constitute a light emitting device combining an ingredient with sufficient luminous 
efficiency as a result of researches and developments of an organic material, unless the ejection 
effectiveness of the light to the exterior is improved, the stress of a component becomes large and the 
inhibition factor of the reinforcement of a component is not canceled. 

[0027] then, high [ from which high brightness is obtained also under low-battery actuation or the low 
quantity of light while the place which this invention is made in view of such a situation, and is made into 
the object penetrates the base of a component and has an efficient light of the light-emitting part like 
luminescence in electroluminescence devices and being able to take it out to the exterior ] — it is in 
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offering the base a life optical component and for optical components. 
[0028] 

[Means for Solving the Problem] That is, a component configuration layer is prepared on the base of 
light transmission nature, this invention has the continuation layer of a predetermined refractive index in 
the thickness direction while said base has periodic refractive-index distribution in field inboard in a 
pixel formation field at least, and it relates to the optical component (the optical component of this 
invention is called hereafter.) whose surface roughness by the side of said component configuration 
layer is 300nm or less. 

[0029] According to the optical component of this invention, in refractive-index distribution periodic to 
the field inboard of a base, since it has the continuation layer of a predetermined refractive index in the 
thickness direction of a base and the surface roughness by the side of a component configuration layer 
is formed in 300nm or less, the following remarkable effectiveness is acquired. If it explains by the case 
where the transparent material like the optical-fiber aggregate is used as a base, first, in the thickness 
direction of a base, waves are guided efficiently, shutting up in a fiber, after carrying out incidence in 
each optical fiber within the critical angle whose light from a light-emitting part is the conditions of total 
reflection, and the inside of the above-mentioned continuation layer can be penetrated. And since the 
above-mentioned continuation layer is arranged by the field inboard of a base at fixed spacing, and the 
above-mentioned periodic refractive-index distribution is formed in it and flat [ 300nm or less ] is made 
to the surface roughness, the scattered reflection in an interface and dispersion can penetrate and 
carry out [ in few condition / at least ] outgoing radiation of the incident light through the optical-fiber 
aggregate with the enough and uniform quantity of light of a base in a pixel field. Consequently, the 
amount from which it escapes to the side face of a base decreases sharply, the effectiveness which can 
be taken out as the transmitted light by the amount of transparency or reinforcement with sufficient 
incident light increases, and incident light can obtain high brightness under low driver voltage or the low 
quantity of light. 

[0030] Moreover, this invention is a base of light transmission nature with which the configuration layer 
of an optical component is prepared, at least, in a pixel formation field, it has the continuation layer of a 
predetermined refractive index in the thickness direction while it has periodic refractive-index 
distribution in field inboard, and it relates to the base for optical components (the base of this invention 
is called hereafter.) whose surface roughness by the side of said component configuration layer is 
300nm or less. 

[0031] According to the base of this invention, the base for optical components with which 
effectiveness equivalent to the above-mentioned optical component is done so can be offered. 
[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained, 
referring to a drawing. 

[0033] In the optical component and base of this invention, as shown in drawing 1 , it is desirable to be 
arranged, after it consisted of an aggregate of the optical fiber 15 as a base 21 shows to drawing 2 and 
each optical fiber 15 of this aggregate has met in the direction of thickness t of this base 21. However, 
that what is necessary is just to exist in the pixel field at least, in order that what exists in the pixel field 
formed on this may act effectively, this optical fiber 15 may form an optical fiber 15 only in this pixel 
field of a glass base, as shown in drawing 4 . In any case, between each fiber, the refractive-index 
distribution by field inboard is periodic by the repetition by the core with a large refractive index, and the 
small clad of a refractive index. 

[0034] Thus, since the quantity of light which reflects irregularly the light emitted from the pixel PX 
formed on this by the interface, and dissipates decreases remarkably as by constituting a base 21 from 
an optical fiber 15 as field inboard shows periodic refractive-index distribution, and making surface 
roughness of a base very small with 300nm or less shows to drawing 3 , the incident light which carried 
out incidence to this optical fiber can be efficiently taken out from a base 21 as the transmitted light L. 
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[0035] That is, although drawing 2 shows the light which carries out total reflection of the inside of an 
optical fiber 15, and penetrates it, it reflects by the interface with the clad 30 with a small refractive 
index, and the light L which carried out incidence to the core 31 less than from the critical angle is 
penetrated, carrying out total reflection of the inside of the core 31 with a large refractive index. 
[0036] Moreover, although the base in the gestalt of this operation has periodic refractive-index 
distribution in field inboard, it is not limited with the magnitude, period, and pattern of a refractive index 
by the class or specification of an optical fiber 15. 

[0037] Furthermore, although it has the continuation layer of a predetermined refractive index in the 
direction of board thickness, it is limited neither with the magnitude of a refractive index, nor a pattern. 
For example, in the direction of board thickness, the pattern of a truncated-cone mold whose outgoing 
radiation area a plane-of-incidence product is small and is large, or a truncated-pyramid mold is 
sufficient. If such a pattern is used, it is also possible to expand and display a small luminescence area. 
[0038] For example, as shown in drawing 5 , two or more optical fibers 29 of the shape of a long and 
slender truncated cone as is good respectively also as for unit ****** or shows the optical fiber 19 of a 
rectangular-head frustum mold as shown in the optical fiber 18 or drawing 6 (b) of a truncated-cone 
mold as shown in drawing 6 (a) to drawing 7 may be formed in the pixel field 17 of base 20B. In addition, 
arrangement of such an optical fiber is made into vertical reverse, and an outgoing radiation field may be 
reduced and you may make it distribute. 

[0039] And it is desirable to form this optical fiber with quartz glass fiber or a polymer fiber, to cut the 
aggregate of an optical fiber in the direction of fiber length and the crossing direction, and to form this 
base like drawing 1 with adhesives (for example, ultraviolet-rays hardening resin), after pasting up fibers. 
[0040] Although what cut the aggregate of quartz glass fiber or a polymer fiber thinly is mentioned as a 
typical example of the base which generally has periodic refractive-index distribution in field inboard, and 
has a continuous refractive index in the direction of board thickness, since the construction material 
which constitutes an optical fiber differs in a fiber core (core) and the fiber periphery section (a flood or 
its periphery section), even if it grinds a front face after cutting, about 2-micrometer surface roughness 
will arise. 

[0041] Therefore, as the whole inside of a field of this base shows after cutting drawing 3 R> 3 as a sign 
16, it is efficient that it is covered with an organic material or an inorganic material, and several nm is 
preferably made to 300nm or less of surface roughness of a base, and it is desirable in order to take out 
the transmitted light. 

[0042] In this case, although it is possible after cutting to hold down to unevenness of about 500nm if a 
front face is ground carefully and carefully, considering that the general thickness of the transparent 
electrode formed on a base at a next process is 100-300nm, the unevenness which exists in a base may 
not be only cancellable magnitude, and the surface roughness of a transparent electrode will become 
large as a result. 

[0043] And if the surface roughness of a transparent electrode is large, generating of the early dark spot 
at the time of organic electroluminescence device production will increase, and it will become causes, 
such as a short circuit, and it will become difficult to obtain a stable and long lasting device. 
[0044] Therefore, it is desirable to finish so that surface polish may be carried out after cutting, surface 
polish of the wrap aforementioned organic material or the inorganic material may be further carried out 
in this polished surface top and it may become surface roughness 300nm or less. 

[0045] And it is desirable also in order for it to carry out surface polish suitably that the ultraviolet-rays 
hardening resin for optical lens adhesion is used, and frit glass is used as an inorganic material as an 
organic material as an object for adhesion of optical fibers. 

[0046] The base in the gestalt of this operation is not limited with the organic material or inorganic 
material which use the whole inside of a field of a base although it is a wrap thing in an organic material 
or an inorganic material, in order to improve surface roughness. However, it is better to be the 
construction material to which it is desirable and surface roughness becomes [ front-face nature ] good 
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small. 

[0047] Moreover, the above-mentioned surface polish may be performed after covering the whole inside 
of a field of a base with an organic material or an inorganic material. Furthermore, after covering the 
whole inside of a field of a base with an organic material or an inorganic material, the base of the good 
construction material of front-face nature like glass may be pasted up. 

[0048] The base of the above-mentioned gestalt of this operation is suitable to form the layered 
product of an organic substance including a luminescence field on this base, and the transparent 
electrode 5, the organic electron hole transporting bed 4, the organic luminous layer 3 and/or the 
organic electronic transporting bed 2, and a metal electrode 1 can constitute it optically on a base 6 like 
drawing 13 which this mentioned already as a good organic electrolytic luminescence component by 
which the laminating was carried out one by one. 

[0049] Moreover, it is good to, form the ITO anode electrode 22, the hole-injection layer 23, the electron 
hole transporting bed 24, a luminous layer 25, the electronic transporting bed 26, and the cathode 
electrode 27 on a base 21 for example, as shown in drawing 8 . 

[0050] However, when it constitutes as organic electric-field luciferin, there is no definition in this 
component. For example, if it is the electron hole transporting bed 24, electron hole transport 
ingredients, such as a benzidine derivative, a styryl amine derivative, a triphenylmethane color derivative, 
and a hydrazone derivative, may be used. 

[0051] Moreover, the ITO anode electrode 22, the hole-injection layer 23, the electron hole transporting 
bed 24, a luminous layer 25, the electronic transporting bed 26, and the cathode electrode 27 may be 
laminated structures which each becomes from two or more layers. 

[0052] Furthermore, vapor codeposition of a minute amount molecule may be performed for control of 
the emission spectrum of a luminous layer 25, for example, you may be a minute amount **** organic 
thin film about organic substances, such as a perylene derivative, a coumarin derivative, and bilane 
system coloring matter. 

[0053] Moreover, about the ingredient of the cathode electrode 27, in order to pour in an electron 
efficiently, it is desirable to use the small metal of the work function from the vacuum level of an 
electrode material, it is a simple substance about low work function metals, such as In, Mg, Ag, calcium, 
Ba, and Li, or stability may be raised using an alloy with other metals. 

[0054] In the gestalt of this operation, in order to take out luminescence from an anode electrode side, 
ITO which is a transparent electrode was used for the anode electrode 22, but in order to pour in an 
electron hole efficiently, an anode electrode material may also use electrodes, such as the thing which 
has a large work function from vacuum level, for example, Au, Sn02+Sb, and ZnO+aluminum. 
[0055] Furthermore, in order to raise the stability of a component, as an imaginary line shows, a 
protective layer may be formed in drawing 8 with a germanium oxide etc., the effect of the oxygen in a 
closure deed and atmospheric air etc. may be eliminated, and, of course, a component may be driven in 
the condition of having lengthened to the vacuum. 

[0056] Moreover, it is also possible for a base not to be limited by the magnitude and to use the end 
face of a substrate with a magnitude of about 2 inches as a base of lamination and big size using frit 
glass etc. 
[0057] 

[Example] Hereafter, an example is explained to a detail. 

[0058] With the combination from which the ingredient to be used and surface roughness differ based on 
the gestalt of desirable operation of above-mentioned this invention, while producing the examples 1-4 
shown below, the examples 1-3 of a comparison in the form by the gestalt of operation were produced, 
and both brightness and luminous efficiency were compared. 

[0059] <Exarnple 1> It was made to be set to about an average of 30nm by measurement to coat frit 
glass on the whole surface on [ after cutting the aggregate of quartz glass fiber to 1.0mm at board 
thickness as this example shows to drawing 1 , and 30mm and width of face w producing / die-length I / 
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the substrate 21 of 30mm size and carrying out surface polish of this ] this, to perform surface polish 
further, and according [ surface roughness ] to a contact process level difference measuring device. 
[0060] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate 
21, and it is Si02 to this ITO substrate 21. The ITO substrate for organic EL device production which 
carried out the mask of except for the luminescence field whose size a is 2mmx2mm by vacuum 
evaporationo was produced. Next, vacuum deposition of m-MTDATA (4, 4', 4"-tris(3- 
methylphenylphenylamino) triphenylamine) of the structure expression shown as an ingredient of the 
hole-injection layer 23 on this ITO substrate 21 at drawing 9 was carried out to 50nm thickness. 
[0061] Next, vacuum deposition of alpha-NPD (4 and 4'-bis[N-(1-naphthyl)-N-phenyl-amino] biphenyl) 
of the structure expression shown in drawing 10 R> 0 is carried out to 50nm thickness as an ingredient 
of the electron hole transporting bed 24. Vacuum deposition of Alq3 (8-hydroxyquinorine alminum) of the 
structure expression shown in drawing 1 1 as an ingredient of the electronic transportability luminous 
layer 26 is carried out to 50nm thickness. The laminating of LiF (lithium fluorine alloy) and the aluminum 
was carried out to the last as a cathode electrode 27, and the organic EL device of single hetero mold 
green luminescence was produced. 

[0062] in this way, the place which carried out direct-current-voltage actuation of the produced organic 
EL device — the highest brightness — 9.0V — 20000 cd/m2 it was . Moreover, the luminous efficiency 
of the organic EL device of this green luminescence is 200 cd/m2. They were 2.2 Im/W. 
[0063] <Example 2> It was made to be set to about an average of 30nm by measurement to coat frit 
glass on the whole surface on [ after cutting the aggregate of a polymer fiber to t= 1.0mm of board 
thickness as this example shows to drawing 1 , and 30mm and width of face w producing / die-length I / 
the substrate 21 of 30mm size and carrying out surface polish of this ] this, to perform surface polish 
further, and according [ surface roughness ] to a contact process level difference measuring device. 
[0064] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate 
21, and it is Si02 to this ITO substrate 21. The ITO substrate for organic EL device production which 
carried out the mask of except for the luminescence field whose size a is 2mmx2mm by vacuum 
evaporationo was produced. Next, vacuum deposition of m-MTDATA (4, 4\ 4"-tris(3- 
methylphenylphenylamino) triphenylamine) of the structure expression shown as an ingredient of the 
hole-injection layer 23 on this ITO substrate 21 at drawing 9 was carried out to 50nm thickness. 
[0065] Next, vacuum deposition of alpha-NPD (4 and 4'-bis[N-(1-naphthyl)-N-phenyl-amino] biphenyl) 
of the structure expression shown in drawing 10 R> 0 is carried out to 50nm thickness as an ingredient 
of the electron hole transporting bed 24. Vacuum deposition of Alq3 (8-hydroxyquinorine alminum) of the 
structure expression shown in drawing 1 1 as an ingredient of the electronic transportability luminous 
layer 26 is carried out to 50nm thickness. The laminating of LiF and the aluminum was carried out to the 
last as a cathode electrode 27, and the organic EL device of single hetero mold green luminescence was 
produced. 

[0066] in this way, the place which carried out direct-current-voltage actuation of the produced organic 
EL device — the highest brightness — 9.0V — 21000 cd/m2 it was . Moreover, the luminous efficiency 
of the organic EL device of this green luminescence is 200 cd/m2. They were 2.3 Im/W. 
[0067] <Example 3> In this example, the aggregate of a polymer fiber was cut to t= 0.5mm of board 
thickness, as shown in drawing 1 , after 30mm and width of face w produced the substrate 21 of 30mm 
size and die-length I carried out surface polish of this, the ultraviolet-rays hardening resin for optical 
lens adhesion was coated on this on the whole surface, and ultraviolet curing of the glass for liquid 
crystal of 0.5mm of board thickness was pasted up and carried out on it on the whole surface. Surface 
polish is performed after that and it was made for surface roughness to be set to about an average of 
20nm by measurement by the contact process level difference measuring device. 

[0068] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate 
21, and it is Si02 to this ITO substrate 21. The ITO substrate for organic EL device production which 
carried out the mask of except for the luminescence field whose size a is 2mmx2mm by vacuum 



-9- 



evaporationo was produced. Next, vacuum deposition of m-MTDATA (4, 4', 4"-tris(3- 
methylphenylphenylamino) triphenylamirie) of the structure expression shown as an ingredient of the 
hole-injection layer 23 on this ITO substrate 21 at drawing 9 was carried out to 50nm thickness. 
[0069] Next, vacuum deposition of alpha-NPD (4 and 4'-bis[N-(1-naphthyl)-N-phenyl-amino] biphenyl) 
of the structure expression shown in drawing 10 R> 0 is carried out to 50nm thickness as an ingredient 
of the electron hole transporting bed 24. Vacuum deposition of Alq3 (8-hydroxyquinorine alminum) of the 
structure expression shown in drawing 1 1 as an ingredient of the electronic transportability luminous 
layer 26 is carried out to 50nm thickness. The laminating of LiF and the aluminum was carried out to the 
last as a cathode electrode 27, and the organic EL device of single hetero mold green luminescence was 
produced. 

[0070] in this way, the place which carried out direct-current-voltage actuation of the produced organic 
EL device — the highest brightness — 9.0V — 24000 cd/m2 it was . Moreover, the luminous efficiency 
of the organic EL device of this green luminescence is 200 cd/m2. They were 2.5 Im/W. 
[0071] <Example 4> In this example, the aggregate of a polymer fiber was cut to t= 0.5mm of board 
thickness, as shown in drawing 1 , after 30mm and width of face w produced the substrate 21 of 30mm 
size and die-length I carried out surface polish of this, the ultraviolet-rays hardening resin for optical 
lens adhesion was coated on this on the whole surface, and the glass for liquid crystal of 0.5mm of 
board thickness was pasted up on it on the whole surface. Surface polish is performed after that and it 
was made for surface roughness to be set to about an average of 20nm by measurement by the contact 
process level difference measuring device. 

[0072] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate 
21, and the fluorescent substance of an emission center is CaGa2 S4 on this. : The inorganic EL 
element which consists of Ce was produced. 

[0073] in this way, the place which drove the produced inorganic EL element by 60Hz — the highest 
brightness — 1 5 cd/m2 it was . 

[0074] <Example 1 of a comparison> In this example, instead of the substrate which consists of a fiber 
used in the above-mentioned example 1, the glass substrate for 2 inch liquid crystal of 1.0mm of board 
thickness was used, and the organic EL device was produced. First, a substrate front face is ground and 
it was made for surface roughness to be set to about an average of 30nm by measurement by the 
contact process level difference measuring device. 

[0075] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate, 
and it is Si02 to this ITO substrate like the above-mentioned example 1. The ITO substrate for organic 
EL device production which carried out the mask of except for the luminescence field whose size a is 
2mmx2mm by vacuum evaporationo was produced. Next, vacuum deposition of m-MTDATA (4, 4', 4"- 
tris(3-methylphenylphenylamino) triphenylamine) of the structure expression shown as an ingredient of 
the hole-injection layer 23 on this ITO substrate at drawing 9 was carried out to 50nm thickness. 
[0076] Next, vacuum deposition of alpha-NPD (4 and 4 , -bis[N-(1-naphthyl)-N-pheny|-amino] biphenyl) 
of the structure expression shown in drawing 10 R> 0 was carried out to 50nm thickness as an 
ingredient of the electron hole transporting bed 24, and vacuum deposition of Alq3 (8-hydroxyquinorine 
alminum) of the structure expression shown in drawing 1 1 as an ingredient of the electronic 
transportability luminous layer 26 was carried out to 50nm thickness. Then, the laminating of LiF and the 
aluminum was carried out as a cathode, and the organic EL device of single hetero mold green 
luminescence was produced. 

[0077] in this way, the place which carried out direct-current-voltage actuation of the produced organic 
EL device — the highest brightness — 9.0V — 1 6500 cd/m2 it was . Moreover, the luminous efficiency 
of the organic EL device of this green luminescence is 200 cd/m2. They were 2.0 Im/W. As compared 
with an example 1, the brightness of a low brightness field, i.e., a low-battery driver zone, and brightness 
lifting are low in thisi and it is clear that the direction of an example 1 is emitting light outside efficiently 
(this is explained in detail later). 
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[0078] < — a comparison — an example — two — > — this — an example — **** — having described 
above — an example — two — like — a polymer — a fiber — the aggregate — drawing 1 — being 
shown — as — board thickness — t — = — 1 .0 — mm — cutting — die length — I — 30 — mm — 
width of face — w — 30 — mm — size — a substrate — 21 — producing — this — a front face — 
polish — carrying out — a frit — glass — etc. — depending — coating — nothing — surface roughness 
— a contact process — a level difference — a measuring device — depending — measurement — 
about an average of 400nm — becoming — having made . 

[0079] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate, 
and it is Si02 to this ITO substrate 21. The ITO substrate for organic EL device production which 
carried out the mask of except for the luminescence field whose size a is 2mmx2mm by vacuum 
evaporation© was produced. Next, vacuum deposition of m-MTDATA (4, 4\ 4"-tris(3- 
methylphenylphenylamino) triphenylamine) of the structure expression shown as an ingredient of the 
hole-injection layer 23 on this ITO substrate 21 at drawing 9 was carried out to 50nm thickness. 
[0080] Next, vacuum deposition of alpha-NPD (4 and 4'-bis[N-(1-naphthyl)-N-phenyl-amino] biphenyl) 
of the structure expression shown in drawing 10 R> 0 was carried out to 50nm thickness as an 
ingredient of the electron hole transporting bed 24, and vacuum deposition of Alq3 (8-hydroxyquinorine 
alminum) of the structure expression shown in drawing 1 1 as an ingredient of the electronic 
transportability luminous layer 26 was carried out to 50nm thickness. The laminating of LiF and the 
aluminum was carried out to the last as a cathode electrode 27, and the organic EL device of single 
hetero mold green luminescence was produced. 

[0081] In this way, when direct-current-voltage actuation of the produced organic EL device was 
carried out, it was not the device which a dark spot exists in the whole luminescence side, and is equal 
to practical use. Since this cause has the large surface roughness of the cutting plane of the substrate 
which consists of the polymer fiber aggregate, it is thought that it is because the relative roughness of 
the ITO transparent electrode front face produced on this substrate was large. When surface roughness 
on the front face of the maximum was measured using the contact process level difference measuring 
device, the level difference of about an average of 200nm existed. 

[0082] <Example 3 of a comparison> The front face of this substrate is ground and it was made for 
surface roughness to be set to about an average of 20nm by measurement by the contact process level 
difference measuring device using the glass substrate for liquid crystal of 1.1mm of board thickness like 
comparison 1 in this example. 

[0083] And the ITO electrode 22 (about 100nm of thickness) is formed by sputtering on this substrate, 
and the fluorescent substance of an emission center is CaGa2 S4 to this ITO substrate. : The same 
above-mentioned inorganic EL element as an example 4 which consists of Ce was produced. 
[0084] in this way, the place which drove the produced inorganic EL element by 60Hz — the highest 
brightness — 8 cd/m2 it was . However, as compared with an example 4, brightness is low, and it is 
clear that the direction of an example 4 is emitting light outside efficiently. 

[0085] Drawing 12 is the graph of the data in which the brightness and luminous efficiency which were 
acquired by the organic electroluminescence of the example 1 produced like the above and the example 
1 of a comparison are shown. 

[0086] Like a graphic display, the brightness of the example [ using the aggregate of a fiber as a 
substrate ] 1 especially in a low-battery driver zone is improving rather than the example 1 of a 
comparison which used glass as a substrate based on this invention. This is the certification of the 
direction which uses an optical fiber for a substrate based on this invention being able to take out 
luminescence in the luminescence field of a component efficiently. 

[0087] As explained above, according to this example, cut the aggregate of a fiber in the die-length 
direction of an optical fiber, and the crossing direction, and the substrate of an organic EL device is 
produced. Since an optical fiber is arranged at fixed spacing to the field inboard of a substrate and it 
makes flat [ 300nm or less ] to the substrate side by the side of component formation Without 
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luminescence from the interior of a component reflecting irregularly by the substrate interface, 
incidence is carried out to a substrate, and while waves are efficiently guided with the refractive index 
of the optical fiber which constitutes a substrate, a substrate is penetrated. Therefore, it is possible for 
the drawing effectiveness of the light which penetrates a substrate from each pixel and can be taken 
out to the exterior to be remarkably improved compared with the conventional glass substrate, and for 
good brightness to be obtained and to improve brightness several or more times compared with a glass 
substrate also by the low battery. 

[0088] The above-mentioned example can deform variously based on the technical thought of this 
invention. 

[0089] For example, the pattern of the aggregate of an optical fiber, a configuration and structure, an 
array condition, construction material, etc. can produce the size of the substrate further formed with 
the aggregate in proper sizes other than an above-mentioned example, and if it has the engine 
performance in which the ingredient of coating is also equivalent also except frit glass or the ultraviolet 
rays hardening resin for optical lens adhesion, it can be used for arbitration. 

[0090] Moreover, as shown in drawing 4 as a modification, the part of the pixel formation field 1 7 of 
glass substrate 20A can be made into a rectangle or a round shape, and the group of the same fiber 15 
as an example can also be installed. 

[0091] Moreover, as are similarly shown in drawing 5 and drawing 6 , and the fiber 18 of a truncated- 
cone mold or the fiber 19 of a rectangular-head frustum mold may be installed in glass substrate 20B in 
the pixel formation field 17 and it is shown in drawing 7 , two or more truncated-cone-like fibers 19 can 
also be installed in this part. 

[0092] Moreover, the substrate used for the above-mentioned example is made into EL elements, is not 
a chisel, and can be applied also to the substrate of other optical components for LCD (liquid crystal 
display) etc. 
[0093] 

[Function and Effect of the Invention] As mentioned above, this invention has the continuation layer of a 
predetermined refractive index in the thickness direction while a component configuration layer is 
prepared on the base of light transmission nature and said base has periodic refractive-index 
distribution in field inboard in a pixel formation field at least, and since the surface roughness by the side 
of said component configuration layer is 300nm or less, the following remarkable effectiveness is 
acquired. If it explains by the case where the transparent material like the optical-fiber aggregate is 
used as a base, first, in the thickness direction of a base, waves are guided efficiently, shutting up in a 
fiber, after carrying out incidence in each optical fiber within the critical angle whose light from a light- 
emitting part is the conditions of total reflection, and the inside of the above-mentioned continuation 
layer can be penetrated. And since the above-mentioned continuation layer is arranged by the field 
inboard of a base at fixed spacing, and the above-mentioned periodic refractive-index distribution is 
formed in it and flat [ 300nm or less ] is made to the surface roughness, the scattered reflection in an 
interface and dispersion can penetrate and carry out [ in few condition / at least ] outgoing radiation of 
the incident light through the optical-fiber aggregate with the enough and uniform quantity of light of a 
base in a pixel field. Consequently, the amount from which it escapes to the side face of a base 
decreases sharply, the effectiveness which can be taken out as the transmitted light by the amount of 
transparency or reinforcement with sufficient incident light increases, and incident light can obtain high 
brightness under low driver voltage or the low quantity of light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the substrate for organic EL devices by the 
example of this invention. 

[Drawing 2] It is the amplification perspective view of the fiber which constitutes a **** substrate. 
[Drawing 3] It is an expanded sectional view near the pixel of a **** organic EL device. 
[Drawing 4] It is the outline perspective view showing the modification of a **** substrate. 
[Drawing 5] It is the outline perspective view showing other modifications of a **** substrate. 
[Drawing 6] The modification of a **** fiber is shown, (a) is a truncated-cone mold and (b) is the 
perspective view of a rectangular-head frustum mold. 

[Drawing 7] It is the perspective view showing other modifications of a **** fiber. 

[Drawing 8] It is the outline sectional view showing the organic EL device by **** this example. 

[Drawing 9] It is the structure expression of m-MTDATA used for the **** organic EL device. 

[Drawing 10] It is the structure expression of alpha-NPD used for the **** organic EL device. 

[Drawing 11] Alq3 used for the **** organic EL device It is a structure expression. 

[Drawing 12] It is the graph which compared and showed the property of a **** organic EL device. 

[Drawing 13] It is the outline sectional view showing an example of the organic EL device by the 

conventional example. 

[Drawing 14] It is the outline sectional view showing other examples of an organic EL device besides 

[Drawing 15] It is the outline sectional view showing the example of a **** organic EL device. 
[Description of Notations] 

15, 18, 19, and 29 — a fiber, 16 — adhesives, 17 — pixel formation field, and 20 — a glass substrate, 21 
— substrate, a 22 — ITO transparent electrode, and 23 — a hole-injection layer, 24 — electron hole 
transporting bed, 25 — luminous layer, and 26 — an electronic transporting bed, 27 — metal electrode 
(cathode), 30 — clad, and 31 — a core, 32 — organic EL device, L — light, and I — die length, t — 
thickness, and w — width of face 



[Translation done.] 
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[0 0 4 2] £©«£, «J0r&. A&KrtoWSKSSi 
©flFg£fr;tfcf. 5 0 0 nm®.g.V>aW\zm7LZ>Zt\Z 

^©—jlSWftJPSrtU 00-3 0 0 nmf^:t5 

ffiS^TC^ < t b * s . 

[0 0 4 3] f LT> aW«*0*BftSE**7<€rt»t, 
^r«ELxA*-fXf^«B#tC*5lt<5S)«©^-^X#>> h 
©«£***< fcO, ->3-HS©SHI:jS;0. * 

[0 0 4 4] fcT, WBr&KSBMSft. -©wit 

tlX3 0 0 nmeAT©*ffi»«(tft*«t:'5»Ctt±t5 , *r. 

[0 04 5] fit, ) l t77'f;'!-B±©itffltl/T 

oiriitfflti/m 3t*wi/>X8tffl«^*«ft» 

[0 0 4 6] *^*©»SB{C*tt*3S#:tt. «fflfig£ 



(5) 
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Sitsfcfti:. «&©ffirt£#:£*«*ffix«&Mt# 

< X{B<Ue«t/h$ < fc* «fc SfcttRT****** 
[0 0 4 7] ±flEUfc*iBW*tt. *#©BSft£ 

sic, a#©igrt±ft:*^r«»»xe»6«tf»-eB-3fc 
[o o 4 8] ±aEbfc*ntt©»!8©s#tt. -©a* 

±K:5fiJtfi**^tr**iftR©*Jifls**»dtSn*©K 
ffilT&D. cniCtORJEL/fcHl 3©$D<, *#6 
±K, 3fc¥«K8'Sfc««5, #^IE?L«iii« 4 . «-« 

ss^i 3 RU/x\mmn^mm 2 , 1 

[0 0 4 9] WAtf. H8 (C^Tif'tC, *#2 

1±(C, I T07y-Hll2 2, IE7LSAH2 3, IE 
20 7LiI12 4, f£ftJ12 5, «^$!2i]f2 6, *V-1* 

[0 0 5 0] L^U til#l7t$tlTi^t^« 

fle. MJ7i=W^>8«#. t h* 7 >/>!§«#*© 

[0 0 5 1] if;. I T07/-K1I2 2. JEJLftA 
123, IE7LII2IJI 2 4 . %7tl2 5, 2 

6. *y-K«i27tt. -t-n-tn^ttftn^sa:** 
[0052] Hie, ^*I2 5©fB3fcx^ h;U©$iJ^ 

©fc«&£**#^©#jl8»£fToTt>«fc<, * 
[0 0 5 3] *V— Km®2 7©W^tCO^T 

«, s6*^<«^*aA-r*fc*fc, *«#»©*?&** 

tfl*.^. In, Mg, Ag, Ca, Ba. Li #©{£tt 

40 £5£tt*«*T*><fc^. 

[0 0 5 4] #*S6©^S8Ki5^T&, 7y-K««S« 

i?»5ITOSSt»fc*«. 5W£<IE7L£aA-f 3fc 

fete, 7/- FnM*mhn&m&fr*><Dti:&mm** 

#^t>©, WIAtfAu, Sn02 +Sb, ZnO + Al 
^©maSrffllAT&J;^. 
[0 0 5 5] str, #f©SStt*»ft4ft»i:» 0 8 

MrfLVTm±ftl,K *&*©«**©#»£» UT*>«fc 
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[0 0 5 6] g:m$^<D±%z\z£r>xmi£2n 

3»57'J y h#77.3£5ffl^Tft5D£fc>i£. 
[0 0 5 7] 

[0 0 5 8] ±(BUfc*ffiMO»*bt^JfiO»»C* 

[0 0 5 9] <HM^J 1 >^!CD^JTti< 53$#57. 7 y 
-f A-©«-&#*BllCS-r«t5fc«JStl. OmmtC 
3]»fL, 1 #3 Omm. (iw**3 Omm+M'X©* 

^ btfyx&^mz^-^j yifLx^zmmmm^n 

0 nmggl:a5J:5l:Lfc. 

[0 0 6 0] ^LT. £GD»«2 l±XZ7.r\y9V>9 
iCiO ITOH2 2 (IfiaiOOnm) 5Ktt, C 
C0ITO*«2 1tC, S i02 I«l:±DiJ-'fXa^2 
mmx 2 mmfflUffiWf'TX ? LfctlE L If 
f£18ffl©I TOM^Slfc. *i:iffllTOl«2 

l±tCIE7LaAH2 3®»»tUT, EI 9 tC^rf«£5£ 
©m-MTDATA (4, 4' , 4* - t r i s (3-me t hy 1 pheny 1 phe 
nylamino) triphenylamine) $:5 0 nrnff^tC^SSIs^f L 
fc. 

[0 0 6 1 ] ^IC. ]EftM$km24<DttntLT* 0 1 
0 \Z^k-rm^^,(D a - N P D (4. 4' -bis [N- (1-naphthy 
1) -N-phenyl-amino] biphenyl) ^50 nmf*l:I^I 

»u m^2H4^^2 6©*rwtuTBi icst 

fSiisScDA 1 q3 (8-hydroxyQuinorine alminum) 5 5 
OnmJP*lCj(ffift*U *«(C, *V-K*l2 7t 
LTL i F OJ^A • 7-;!^) Sf/A 1 5ffll 
L. y>^raSI^0fiELlf^^SL 

[0 0 6 2] £3LTf££!Lfc;ft-*8EL^5it8iE*EE 
MftL&tCS, SiB»S«9. 0VT20000cd 

3fiJtSS*tt2 0 0 c d/m2 T2. 2 1m/WTib-3 

[0 0 6 3] <HJS«2>CO«Tf«#UV-7T'f A 
-91^5:0 l i 5 l:fiJI t = 1 . Omml;^) 
#rL. fiSlA^Omm, iw*«3 Ommti'XcM 
2l5r£SL. dft**EW*Lfc», rffl±C7'J -7 
h*7^^Il!3-f^ >^LT3EK*ISW*£ff 

[0 0 6 4] -f-LT, :®S«21±IIXA-^iJ>^ 
KJ:*) I TO«tt2 2 (BtflM&l 0 0 nm) 5K:tt. Z. 



(6) 

©ITOHR2 1I:. S i O2 fc*fc:<kDlH , Xart«2 
mmX2mm©MffliM&7WLttiEL$f 
ffSBffl© I TOS«£f£SaL£. I TOS1S2 

1 ±fciE?LaA« 2 3 LT, B 9 fc*r«jfiSC 

©m-MTDATA (4, 4', 4'-tris (3-methylphenylphe 
nylamino) triphenylamine) 55 0 nmjf ^tcX^Ss&itf L 

[0 0 6 5] IE?mi2iJf2 4®TOtLT, 01 

0 (C*-r«igJC«a-NPD (4, 4' -bis [N- (1-naphthy 
10 1) -N-phenyl-amino] biphenyl) 5 5 0 nmJS^-lc^^^ 

*U lfilttfE7ti2 6 0W4tlT@l ICit 
ffiifiS:coA 1 q3 (8-hydroxyquinorine alminum) 5 5 

0 nmm^zM^mmL. mmz. *y-cti2 7t 

LTL i F. A 1 t«lL, x>^;P'\7 i n^fe^ 

[0 0 6 6] £3LTfP«Ufcff«EL*^fcjiaMt£E . 
BI&LfctCS, Jtniffttt9. 0VT2 100 0cd 

fS3ta*H2 0 0 c d/m2 T2. 3 l.m/WT*o 
20 fc. 

[0 0 6 7] <HM«!|3>i©«Ttt*U'7-77'fn 

50 1 t'^-Ti 5 t:«@ t = 0 . 5mml:« 
S£rL. fi£ 1 #3 Omm. i(@w*«3 Omm^Xfflll 

>XMffl^^gft»i*^Sl:3-r^ >^L. 
©±K:«JP0. 5ram©ig^ffl^7X5iB«*li 

ttaR2W5£8«fc«k*a!ljre¥^2 0 nmigl:45 
JC'StcLfco 

30 [0 0 6 8] fit, ^CDS«2 1±l:^7^U>y 
D I TOfi2 2 (IJIftlOOnm) 5fStj\ ~ 
©ITOII2 1II, S i O2 M%\z£ 0lMXa;i$*2 
mmx 2 mm©S)t«K^& V7 ^ IfctlE L|f 
f^Uffl© I TOSfcSfMtLfc. "Jk\ZZ\<D I TOM2 

1 ±(ClE?LffiA)i 2 3 ©tfttt LT. 0 9 {C^f^jfiS 
©m-MTDATA (4, 4', 4" -tris (3-methylphenylphe 
nylamino) triphenylamine) 5 5 0 nmW-fr\zMtEM^L> 
It. 

[0 0 6 9] -AiZ, IE7L$5£Ji2 4ffl^tlT, HI 
40 0fc*-f8fjt5$;©o-NPD (4, 4' -bis IN- (1-naphthy 
1) -N-phenyl-amino] biphenyl) 55 0 nm/P^IcK^^ 
»L. «f iiittt^ftJl 2 6©«fi)tLTll liC^-T 
^ia^cOA 1 q3 (8-hydroxyquinorine alminum) 5 5 
0 nmJS*£*3S3l8»U *V-Htl2 7t 

ltl if. ai &mm\si/>{f)i'\Tnmm&%yt£> 

[0 0 7 0] £3LT^«Lfc#«EL*^&S«E«ffi 
KttLfcfcd*, mmmm$9. 0VT2 4 0 0 0 cd 
Xm2 Tfcofc. £fc. ^©lafiSSftWtfWELSR^© 
so S7ti$IJ2 0 0 cd/m2T2. 5 1 m/Wtfeo 
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ft. 

[0 0 7 1 ] <Hifi«4>£©«T?tt# l JV-7 7'rA 
frb, fiSl*«3 0mm, *§wrt* 3 0 mm^ X©S1£ 

[0 0 7 2] fit, Z\<Dm&2 l±\ZX/iy?V># 
l:iOITOti2 2 (MlOOnm) £ 
©JitC, fgft4 J 4>©S^#^CaGa2 S4 :Cefr«b 

[0 0 7 3] 1 5 UT#»bfc«SiE L*f S 6 0 H z 
TB»Lfc££3. MiSWSai 5 c d/m2 t&o 

[0074] <st%m 1 > c ©#jx?«±re vtzmt&M 1 

0 mm® 2 ^ >f i ^ffl^f^XlI^ffl l^TtlE LS 

*t»«iCRSSJ«S«fc«t*a«T?¥^3 0 nm®m\Z 
tl%>£o\Z\sTz. 
[0 0 7 5] *l/T. £©S«±fc;*AW*U>^fc:J: 
f)ITOt!2 2 (BU¥#5J1 0 0 nm) ftKtt, ±gB* 
t|sl#fC^CD I TOliSC, Si02^*tCj;i3 
1MXaj&*2mmX 2mm©^I«K^* , 7^^l/fc 
tiEL^fifffl I TOS1K£feS!bfc. *ic. £ 
©I TO*«±(ClE?LaAB2 3©tt»iLTB9K* 
TlieS©m-MTDATA (4, 4', 4'-tris (3-methylp 
henyl phenyl amino) triphenyl amine) 5:50 nmff^CK 

[0 0 7 6] 'A\Z, E?L«fti£JI2 4fflTOttT, 01 

0 a — N P D (4, 4' -bis [N- (1-naphthy 
1 ) -N-pheny 1 -ami no] bi phenyl) £ 5 0 nmJI^Cl^I 

t§ifi^;©A 1 Q3 (8-hydroxyquinorine alminum) £5 

0 nmm^zm^mmLrzo tsv— Ft ltl 

1 F, A 1 *a«L-»y;^T-PS!lifi5S3t'©*l«E 

[0 0 7 7] £5bTf£Sbfc**iEL5St^£lfiitSJ± 
Si«»£te9. 0VT1 6 5 0 0 cd 
/m2 -Vb-otz. %.tc. Z\<D®&%yt<DGmELm?<D 
^MI12 00 cd/m2 T?2. 0 1 m/WT&o 

fc. ^ns^tsm ®)tigM«. in^is 

[0 0 7 8] <Jt««2>^©«lTftt±8Hb»:IIM«2 



(7) 

A? 

tCffiJP t = 1 . OmmlcWb, fi$l*i30mm, *g 
w#3 0mmD-'-fX©lS2 1 £f£$SU ^tl©^B5ff 

assff^. 7«j y v-H^xmz&zzi-TH yfu\^\z 
&wm.m*>mM3;®imMfegiw\z£%mfe-e¥-i%4 o o 

n mISi;ftl)i5 Lit, 

[0 0 7 9] fH, ^©S*±(C7>/Vy^iJ>i/(c<t 
DITOH2 2 (IfDlOOnra) fcRtt, u©I 
TOM2 1H, S i O2 KI*lCJ:0-!J-fXa**2mm 
x2mm©MlTO£V^^lfetiEL*^S 
10 fflWITOlfi^Slfc. r©ITOiS2 1 

±KIE?L&AJi 2 3 ODttfttbTB 9 fC^f «itS©m 
-MTDATA (4, 4' , 4' -t ri s (3-me thylphenylphenyla 
mino) triphenylamine) 5 0 nrnff^cX^is^r bfc. 

[0 0 8 0] IE?Ltll2tJl2 4©|ffltLT, Ell 

0 IC^-r^itsC© a — N P D (4. 4' -bi s [N- (1-naphthy 
l)-N-phenyl-amino] biphenyl) £5 0 nmjp^-lc^^^ 
*U HSIttSSftJi 2 6©«fitbTBl ltc^-T 
1#3eS;©A 1 q3 (8-hydroxyquinorine alminum) 5: 5 

20 iLTL i F, A 1 £ilL-»WAfDilft^ 
©*r«8EL^£f£38bfc. 
[0 0 8 1 ] Cl5UTff»Ufc*r*EL*^*itt8K«ffi 

»ft*«**^fc«>K, r©ss±tc^$ibfc i Tomm 
mM^M<D^m^^r>tz^t\z^h(Dt^xin 

SSSSrfrofei:^^, ¥±§2 0 0 nmiScgi^ft 
30 LTlsfc. 

[0082] <\m.m 3 > - ©^mmts 1 1 mmzm 

mi. lram©«Iffl^7Xlfii£fflK £©*«©» 
ffi© Srff *®ffi£A*&te3tfS:M«'J/&g« tc<fc£ 
«jrTr¥*9 2-0 nmgflHCfcS.kSKbfc. 
[0 0 8 3] fUT, ^©S«±IC7/V>^ I J>^'{CJ: 
0ITO1I2 2 (MJJ^lOOnm) £R#, £© I 
TOSSfC, WifCfJtfriWaGaj S4 :Ce 
& fc * ±B b fc^Sg^J 4 Htt<Z>«« E L € fls« b 

40 [0 0 8 4] C3l/Tff8UftIiEL*fS6 0Hz 

bA>bnss0ij4 tit&rrz>tmm&&<* $ttM4®£ 
wmmBk < nmzyt&tSitii 1x^5 zt\tm^-c$> 

[0 0 8 5] B12B. ±82©iD<f^»bfciafi«|l 

Stf-?ffl^77X*S5. 
[0 0 8 6] 0^©$D<, *^Bj{cSo*^T7 7'1 - /N'- 

©jii^sastbTflHrifciijfiwitt, ^f^zsais 
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[0 0 8 7 ] £U:fc:«9iL-fcJ: , 5fc. *5U6W;:<fcn 
-©*£#£W$rLT*r$SELi!l^©S«£flsKL-, s 
fMi«)l«I^3 0 0 nmttTO¥SJl:tt±lf§ 

[0 0 8 8] ±GLfc£ttfll**»Q®&1fittBaic£ 
[0 0 8 9] ^7 7-fA'-0l^©/^- . 

[0 0 9 0] «»«tbTH4C*-TJ:5fc, # 

HftiL- nmmtm&<D7 7'i a-i 5©$£i§:« 

[0 0 9 1 ] R#JcH5a^H6k:^-rJ:5t, 

1 7{Cfc^T^/57.Sffi2 0 B(CR«t&SJ 30 

©77-fA-i 8x\tm&mi$m<D7 7-irt— 1 9£i§: 

[0 0 9 2] ±EI/fcSafiWC«ll/fcSSS. 
EL* J fffltL©*-T^t<. LCD (i0tH«^3£«) ffl 

»*. 

[0 0 9 3] 

[58"H©ftUB3S*] ±i£Lfc$D<, #369! tt. ftiSiltt 
#*R£#-r-5 t*lC«^7Jt6]t«m^©JSSf*©jg^S 

fr-om&m?m&.m<DMT*<Dmffim.m&3 0 0 

5»^T»«T4t. *"S*. *#©/fi#.7jftTtt, 



14 

jewwi-eE5>j*nT±e©«»!W3fta«f*»*s»ri6 

U *0-t©*Saft*»3 0 0 nm«T©¥fi$lCtt± 

vf enti^wt, AW^«^ffl-e©aR*t^*a^'> 
7 l e*-e7 i e7 7-i'A--m^^®tTSiib. uuwrs^ 

T BSWft H £ #T €? 4 . 
[0ffi©ffiW«SSiS»i] 

[01] #^93©^0«^ct4*«EL*^ffl»«^^ 
T«l»§**8t0Ta5£. 
[0 2] p], SI*MtS7 7-f A*-©i£***80-C 

[0 3] p], #«EL^©HsStifiGI©S;*»Tffi0T& 
4. 

[04] n, »«©3E»«s^-r«is»«igT**. 
[05] pi, *«©«i©*jg«**-r«Eis»«HT?» 

[0 6] p], 7 7'f/t-ffl«»«SSL > (a) (2R8t 

ttm, (b) ttB3ft«-&a!©«*«igT**. 

[0 7] PI. 77-f A-©f[fi©^^J$^-r^«0T-* 
5. 

[0 8] R, *IS160yK«fc*#*EL*^£3*T«ll&»r 
ffl0T<fc£<, 

[09] PJ, flELifllffflLfcm-MTDATA 
©#?jg:£T*&„ 
[010] H. tiELSf(;fffllfca-NPD©« 

[011] pi, *-«EL*^{c^fflbfcA 1 q 3 oamm 

[012] H. ^«ELSlr?©^&J*«UT3j*L-&y 

[013] a*«t:«t*#aiEL*^©-if!i**-r«is 

[014] PJ, ffi©tf«EL*^©te©H**T*M&»r 
S0T&4. 

[015] PI, #«EL*^©A#«*jj?-f«BS»fffiB 
[W^©lB9i] 

1 5, 1 8. 1 9, 2 9-7 7^/K 16-i£%#U 
17-«Mffi«, 2 0-^7XlS, 2 1-S«. 

2 2-IT029itI. 2 3-iE?LaA«. 2 4-IE7L 
II3JI. 2 5-«3ttJi, 2 6 2 7-41 
«H <#V— H) . 3 0-i'7yh' > 31-37. 32 
-tiELJfrf. L-3t, t -Jp£, vr-m 
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